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This report describes a review conducted by the

Massachusetts Office of the Inspector General on the construction of the
Computer Science and Development Center at the University of Massachusetts,
Amherst. The office initiated the review after hearing concerns about. the
management of the project, including its delayed completion and substantial
cost overruns. The review concluded that the design-build approach used in
the building's construction did not produce the anticipated time savings and
also fell short of the school's standards for quality in at least two
significant ways. Following an executive summary and introduction, the bulk

of the report details the review's findings. These are:

(1) Although the

state's Division of Capital Asset Management (DCAM) used a state statute on

modular building procurement to avoid the usual design-bid-build process,
building is not a modular building;
by factors under the contractor's
approach was not appropriate for the project;
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(2) Most delays and overruns were caused
(suffolk's) control; (3) The design-build

(4) Top DCAM management did not

support efforts of DCAM project personnel to enforce contract requirements
and maintain control over the project; and (5) Top DCAM management failed to
conduct a rigorous assessment of the merits of Suffolk's $2.7 million claim.
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@The Qommonsuealth of Massachusetts
®ffice of the Inspector General

ROBERT A. CERASOLI JOHN W. MCCORMACK
INSPECTOR GENERAL ' STATE OFFICE BUILDING
ROOM 1311
TEL: (617) 727-9140
March 2001 . FAX: (617) 723-2334

MAILING ADDRESS:
STATE HOUSE STATION
P.O. BOX 270
BOSTON, MA 02133
His Excellency the Governor
The Honorable President of the Senate
The Honorable Speaker of the House of Representatives
The Honorable Chair of the Senate Ways and Means Committee
The Honorable Chair of the House Ways and Means Committee
The Honorable Chairman of the Senate Post Audit and Oversight Committee
The Honorable Chairman of the House Post Audit and Oversight Committee
The Directors of the Legislative Post Audit and Oversight Bureaus
The Secretary of Administration and Finance
Members of the General Court
Omnibus ad quos praesentes literae pervenerint, salutem.

| am today releasing a report concerning the design and construction of the
Computer Science Center on the Amherst campus of the University of Massachusetts
(UMass). The Computer Science Center project was undertaken by the Division of
Capital Asset Management (DCAM) as a design-build project. This project had many of
the key ingredients required for a successful construction project, including a design
team headed by a highly qualified architectural firm, a capable general contractor with a
strong track record, and conscientious DCAM field personnel skilled in contract
administration. Nevertheless, this project was plagued by delays and construction

quality problems. In addition, this $9.2 million project culminated in a $2.7 million claim
against the Commonwealth.




The findings and conclusions contained in this report offer important lessons for
DCAM and other public construction owners regarding the risks of, and the importance
of exercising effective control over, design-build projects.

Robert A. Cerasoli
Inspector General
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Executive Summary

Introduction
The Office of the Inspector General conducted a review of a project to construct the
Computer Science Research and Development Center (Computer Science Center) on
the Amherst campus of the University of Massachusetts (UMass). Completed in July
1999, the Computer Science Center is a flat-roofed, steel-framed structure with an
exterior cladding of metal and glass building panels. The three-story building
encompasses approximately 80,000 gross square feet and houses the Computer
Science Department, including departmental and faculty offices, research space, a main

computer room, classrooms, and conference rooms.

The Division of Capital Asset Management (DCAM), the state’s centralized construction
management agency, was responsible for planning, procurement, and contract
administration for this project. Design work began in 1994 when DCAM contracted with
an architectural firm for a feasibility study to confirm the need for a new building and to
prepare a program and cost estimate. The feasibility study, completed in December
1995, included a program for a building that could be constructed at an estimated

construction cost of $10.4 million.

The study designer determined that UMass placed a high priority on completing the
project quickly and recommended a design-build approach to shorten the project
schedule. DCAM adopted this recommendation and used the state’s modular building
procurement law to award a contract to Suffolk Building Corporation (Suffolk) for the

design and construction of the UMass Computer Science Center.

The study designer projected that the UMass Computer Science Center could be
completed in 18 months using a design-build approach. However, the project took 37
months to complete. DCAM’s contract with Suffolk contained a completion deadline of
September 9, 1998 and a total design and construction cost of $9,231,000. Suffolk
completed the project in July 1999, 10 months late. In the course of the project, DCAM

approved change orders that increased the contract cost by $475,985, and in October




1999, three months after project completion, Suffolk submitted a claim to DCAM
seeking an additional $2,733,674. In total, the change orders sought by Suffolk would
increase the cost of the project by more than one third. In its claim, Suffolk alleged that
DCAM and UMass caused project delays by failing to approve design submissions in a
timely fashion, by delaying design decisions, and by requesting design changes.
However, the Office’s review found that the delays and cost overruns were largely
caused by factors under Suffolk’s control. In addition, the Office found that the Suffolk
claim was inflated by charges for damages not permitted under Suffolk’s contract,
overstated indirect costs, and charges for undocumented design services that cannot be

verified.

Alternative Approaches to Construction: Design-Build vs. Design-Bid-Build

In general, public building projects in Massachusetts must be constructed using the
design-bid-build approach required by the state’s designer selection and construction
bidding laws. Contract procurement for a design-bid-build project proceeds in two
distinct steps. First, the awarding authority selects a designer to prepare complete and
detailed plans and specifications for the project. Second, the awarding authority uses
the plans and specifications to solicit bids for construction. For a Massachusetts public
building project, the awarding authority solicits filed sub-bids for work to be performed
by subcontractors, as well as bids from general contractors. The contract is awarded to

the eligible and responsible general contractor submitting the lowest bid.

In contrast to the two-step procurement approach used in a design-bid-build project, a
design-build project entails the award of a single contract to one entity — a design-build
contractor — that is responsible for both design and construction. The purported
advantages of the design-build approach include: potential time savings produced by
overlapping design and construction schedules, the design-build contractor’s single-
point accountability to the owner, increased coordination and collaboration between the
designer and the general contractor, and improved working relationships between the
general contractor and subcontractors.




In general, public awarding authorities in Massachusetts must obtain special legislative
authorization to waive the designer selection and construction biddi}lg laws in order to
use the design-build approach. On the UMass Computer Science Center project, the
study designer recommended that DCAM use design-build procedures authorized by
the state’s modular building procurement law to avoid the need to obtain legislative
authorization for a design-build project. The study estimated that this approach would
save nine months in comparison with a design-bid-build process.

The Procurement Process

In June 1996, in accordance with the study designer's recommendation, DCAM issued
a request for proposals (RFP) for a modular building under M.G.L. c. 149, §44E, the
modular building procurement law. By the proposal deadline of September 24, 1996,
DCAM had received five competing proposals. The DCAM Commissioner designated =
an evaluation committee that collectively assigned a point score to each of the °
proposals based on the following criteria: quality of proposed design and materials,
qualifications of the contractor and its subconsultants, and completeness and feasibility
of the proposed schedule. The proposal submitted by Suffolk and a team of design
subconsultants headed by the architectural firm of Whitney Atwood Norcross

Associates, Inc. (WAN) received the highest score.

On February 25, 1997, DCAM and Suffolk executed a contract in the amount of
$9,231,000. The contract had an effective start date of March 18, 1997 and required
the project to be completed by September 9, 1998.

Summary of Findings
The design-build approach to the UMass Computer Science Center did not produce the
anticipated time savings: Suffolk did not complete the project until July 1999, 10
months after the contract deadline. The project also fell short of UMass'’s standards for
quality in at least two significant respects. First, the underground steam line supplying
the building with steam heat was directly buried rather than enclosed in a concrete
tunnel in accordance with UMass’s standards. According to the UMass Director of

Capital Projects, the absence of a concrete tunnel will shorten the life expectancy of the
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steam line and burden UMass with higher maintenance costs over the life of the
building. Second, Suffolk’s failure to achieve a smooth, architectural finish for exposed
building foundation and retaining walls was remedied by applying a coating to fill in and
disguise defects. This coating has already begun to show signs of wear and is

expected to cost more than a smooth concrete finish to maintain over the life of the
building.

After the project was complete, Suffolk submitted a $2.7 million claim against the
Commonwealth, contending that project delays and cost increases were due to
“apparent conflicts between DCAM and UMass about what was required under the
Contract, and what UMass wanted in the finished product.” According to Suffolk’s
claim, UMass representatives were unable to make decisions on final design items on a

timely basis and changed those decisions after they were made.

DCAM contracted with a consultant to analyze Suffolk’s claim and, based on the
consultant’s recommendation, initially agreed to pay Suffolk $1.4 million to settle the
dispute. After the Office raised concerns about the claim, the DCAM Commissioner did
not approve the settlement offer.

A more detailed summary of the Office’s major findings is provided in the following
pages.

Although DCAM used the modular building procurement statute to contract for
this project, the UMass Computer Science Center is not a modular building.

The Computer Science Center was not constructed as a modular building. Instead, it is
a conventionally constructed building that used steel components provided by a pre-
engineered metal building systems manufacturer for the third-floor and roof structure.

DCAM therefore improperly avoided the separate designer selection and construction
bidding procedures required for public building projects. '

In the RFP, DCAM stated that a building constructed with steel columns and beams
provided by a pre-engineered metal building systems manufacturer would be deemed a

modular building for purposes of the modular building procurement law. However, the
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term “modular building,” as defined in M.G.L. c.149, §44E, refers to buildings that are
either factory-assembled into three-dimensional modules or portable structures. In the
opinion of the Office of the Inspector General, a building constructed on site from pre-
engineered steel columns and beams does not meet this statutory definition; thus, the
definition of a modular building contained in DCAM’s RFP permitted contractors to
propose non-modular buildings. Moreover, the components provided by the pre-
engineered building systems manufacturer for this project were limited to the third floor
and roof structure. Regardless of whether a pre-engineered metal building is a modular
building for purposes of the public construction bid laws, the first two floors of the

Computer Science Center were conventionally constructed even by DCAM’s definition.

Most delays and cost overruns on the UMass Computer Science Center were
caused by factors under Suffolk’s control.

The findings in this report show that, contrary to Suffolk’s claim, the problems
contributing to delays and cost overruns were not caused by major design changes
initiated by DCAM or by UMass after the project began. Rather, most major problems
encountered on the project were attributable to Suffolk’s failure to ensure that design
work was complete, accurate, and timely; Suffolk’s continual efforts to reduce
construction costs through design revisions; and Suffolk’s failure to take timely steps to

replace non-performing subcontractors.

A number of Suffolk’s decisions that had significant impacts on both the project
schedule and the construction quality appeared to be aimed at minimizing its costs. For
example, Suffolk failed to obtain complete survey and site information or to submit a
complete and accurate civil/site design early in the project. The lack of complete and
accurate design documents led to construction problems that required Suffolk to redo
work. Suffolk continued to revise its steam line design, in part to lower construction
costs, for more than six months after being directed to proceed with direct burial of the
steam line. Suffolk failed to replace its concrete subcontractor, despite serious
performance problems that contributed to delays and compromised the project quality.

Suffolk’s problems with a drywall subcontractor and a subcontractor responsible for
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fabricating and installing the building’s three metal stairways also delayed project

completion.

The design-build approach was not appropriate for the UMass Computer Science
Center project.

The design-build approach streamlines design and construction, in part by giving the
design-build contractor responsibility for and control over final design decisions. The
primary advantage of this approach from the owner's viewpoint is that it can, if correctly
managed, accelerate the schedule. The major disadvantage is that the owner must

give up control over final design, increasing the risk that the completed building will not
meet its needs or standards for quality.

Some of the problems encountered by the Computer Science Center project can be
attributed to the design-build approach, which opened the door to disputes over the
project design requirements. For example, the RFP called for a concrete tunnel for the
steam line but contained little design information about such a tunnel. The lack of
design specificity allowed Suffolk to argue that the tunnel was not required. The dispute
between DCAM and Suffolk over the RFP requirements contributed to project delay and
gave Suffolk an opening to request a $1.2 million change order for the tunnel, seeking a
13 percent increase in the price of the contract. In the end, DCAM abandoned its initial
position that the RFP design required a tunnel and instructed Suffolk to directly bury the
steam line piping without a concrete tunnel. As a result, the steam line has a shorter life
expectancy and will likely cost more to maintain. The steam line tunnel dispute
highlights the importance of developing adequate design parameters in an RFP for a
design-build project to avoid potentially costly disagreements over the RFP
requirements.

Differing interpretations of the design requirements for the atrium lobby stairway also
contributed to delay. From the outset, UMass envisioned a decorative, open stairway
with a stainless steel handrail in the building’s atrium lobby. The RFP described this
design concept, which was to be a focal point of the building. However, Suffolk’s
proposal featured a lower-cost design alternative with a gypsum board half-wall and

wooden handrail. UMass rejected Suffolk’s proposed design deviation before the
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contract was executed. Suffolk’s next proposed alternative, a perforated metal panel
rather than the stainless steel handrail, was also unacceptable to UMass. In the end,
UMass got the higher-quality, open stairway with the stainless steel handrail described
in the RFP, but delays in developing the final design held up project completion and

increased the cost.

The Computer Science Center’s cable tray system is another example of a problem that
is more likely to occur on design-build projects, which tend to rely on performance
specifications rather than the complete design specifications used for design-bid-build
projects. The RFP contained a performance specification that required the building’s
cable tray system to be accessible to allow the building’s users to easily reconfigure the
computer cabling. After Suffolk began to install the cable trays, UMass determined that
the installation did not provide adequate clearance for access. The ensuing dispute -
between DCAM and Suffolk over what constituted an “accessible” cable tray system led
to delays and added costs. This dispute highlights the limitations of performance
specifications for buildings, where it is often difficult to describe required functions with

adequate specificity.

In sum, disputes over design requirements and problems with the quality and timeliness
of Suffolk’s design submissions highlight the disadvantage inherent in giving a
construction contractor control over final project design. UMass’s efforts to ensure that
the building met its standards for quality and functionality were met with resistance by
Suffolk and resulted in disputes, despite clear contract terms that required Suffolk to

submit final design work to DCAM for approval.

This project also shows that the design-build approach, which is intended to foster
collaboration between the designer and the contractor, does not guarantee a
harmonious relationship between them. The Office found that Suffolk and WAN were
engaged in a dispute over WAN’s design fee almost from the outset. As the project
progressed, Suffolk contended that errors on the part of WAN’s design team had

resulted in higher construction costs, escalating the amount of the fee dispute.
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Top DCAM management did not support efforts of DCAM project personnel to
enforce contract requirements and maintain control over the project.

DCAM recognized that relying on a design-build contractor to develop the final project
design increased the risk that project quality could be compromised. DCAM'’s contract

characterized the contractual arrangement as a “special relationship,” which it described
as follows:

In order to accomplish the purposes of the Agreement efficiently, the
parties hereby declare that a special relationship of trust, confidence, and
professionalism exists between the parties and will continue to exist
throughout the duration of the Agreement.
In addition, DCAM developed a comprehensive set of contract requirements and project
management procedures to ensure adequate control and oversight. The contract
required Suffolk to submit complete plans and specifications for DCAM'’s review and
approval prior to beginning the related construction work. In addition, DCAM contracted
with an independent design fimn, Helene-Karl Architects, Inc. (HKA), to perform a

comprehensive review of Suffolk’s design submissions for completeness and accuracy.

Project records show that DCAM project personnel attempted to enforce design review
and other contract requirements, including requirements for Suffolk to obtain approval
for its proposed schedule. DCAM project personnel frequently reminded Suffolk of its
schedule for submissions and documented Suffolk’s failure to comply with the schedule.
Despite these efforts on the part of DCAM project personnel, Suffolk failed to meet its
own proposed schedule for submissions or to submit complete, revised design

documents for approval as required by the contract.

In many instances, top DCAM management waived these contract requirements. For
example, top DCAM management gave “partial and conditional” approval to
construction documents for the civil/site design, over the vehement objections of HKA,
despite significant unresolved design problems. Similarly, top DCAM management
effectively waived the final approval 'requirement for the structural design by giving
Suffolk permission to proceed with foundation work before the structural design was
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complete. Given this lack of support from top DCAM management, it is not surprising

that DCAM project personnel were unable to maintain effective control over the project.

Suffolk’s failure to adhere to its proposed schedule suggests that it was unconcerned
about the possibility that DCAM would enforce the $1,000 per day quuidated damages
provision for late completion. At the conclusion of the project, the DCAM resident
engineer recommended deducting $202,000 in liquidated damages from Suffolk’s
requisition. DCAM records contain no explanation for the decision made by top DCAM
management to pay Suffolk’s last requisition in November 1999 without withholding any

money for liquidated damages.

Top DCAM management failed to conduct a rigorous assessment of the merits of
Suffolk’s $2.7 million claim. '

Project records indicate that DCAM project personnel conducted ?” assessment of
Suffolk’s proposed change orders throughout the project, verifying the reasonableness
of and seeking documentation for claimed extra costs. At the end of the project, DCAM

project personnel had approved approximately $476,000 in change orders to Suffolk.

Many of the extra costs rejected by DCAM project personnel in proposed change orders
were later incorporated into Suffolk’s $2.7 million claim. In dealing with the claim, top
DCAM management took an approach that differed dramatically from the careful
assessment done by DCAM project personnel. DCAM hired a claims consultant under
an agreement that contained no written instructions or scope of work to analyze the
claim. The work product produced by DCAM'’'s claims consultant and DCAM'’s
subsequent negotiations with Suffolk reflect a lack of any substantial assessment of the
legal merits or the costs included in Suffolk’s claim. For example, the claims consultant
recommended and top DCAM management agreed to pay the majority o Suffolk’s
claimed costs for 42 weeks of delay. However, the claim consultant's analysis
contained no supporting evidence or rationale for recommending that DCAM accept
responsibility for 42 weeks of delay. Moreover, the findings in this report show that the
majority of delays were attributable to factors under Suffolk’s control. In addition, the

Office’s review found that major cost items were not documented and could not be
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verified and that the contractual and legal basis for many elements of the claim is
doubtful. For example:

o Suffolk’s claim included $314,000 for undocumented design services that
cannot be verified;

* Suffolk entered into an agreement with one of its subcontractors that gave
Suffolk an incentive to inflate the subcontractor's claimed costs;

 Suffolk acknowledged that its claim had overstated its general conditions
costs by $287,108.
The failure of DCAM’s claims consultant to closely scrutinize this claim suggests that
the $1.4 million settlement that top DCAM management agreed to pay Suffolk
represents a decision to seek a ready compromise rather than to ensure that taxpayers
do not pay more than they should for this project. The public is ill-served by this kind of
compromise, not only because it may result in paying too much for this project, but
because it will convey the message that the Commonwealth does not carefully analyze
construction claims and will pay a premium to resolve a dispute. This message is an
invitation to inflated claims on future state construction projects. Moreover, contractors
who succeed in getting questionable claims approved may believe that they can lowball
future bids with impunity and recoup their costs through change orders. By not
scrutinizing change orders and claims and by not enforcing the requirements of its own

contracts, the Commonwealth undermines fair competition for its future construction
contracts.

DCAM decided not to execute the $1.4 million settlement agreement after learning of
the Office’s concerns. Instead, DCAM retained a law firm to assess the consultant’s

report and recommendations. The law firm has reportedly recommended conducting a

new analysis of Suffolk’s claim.
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Introduction

The Office of the Inspector General conducted a review of a project to construct the
Computer Science Research and Development Center (Computer Science Center) on
the Amherst campus of the University of Massachusetts. The Office initiated this review
after receiving several unrelated inquiries raising concerns about the management of
this project. The Office reviewed records obtained from the major project participants,
including the University of Massachusetts (UMass); the state Division of Capital Asset
Management (DCAM); the design-build contractor, Suffolk Building Corporation
(Suffolk); the project designer, Whitney Atwood Norcross Associates, Inc. (WAN); an
architectural firm hired to assist the state with design review, Helene-Karl Architects,

Inc. (HKA); and one of the major trade subcontractors, N.B. Kenney Company, Inc.
The project records reviewed by the Office and referred to in this report include:

* Project Meeting Minutes pertaining to weekly meetings among project
participants including DCAM, UMass, Suffolk, and WAN. These minutes
were prepared by WAN for the bulk of the project.

e DCAM Daily Progress Reports prepared daily by DCAM field personnel
reporting on manpower and activities.

o lIssues for Project Manager's Meeting notes generated by Suffolk
personnel. These records are internal Suffolk documents obtained by the
Office from Suffolk.

» Contract documents, correspondence, memoranda, and other project-
related records.
The Office also conducted interviews with representatives of major project participants,
including the Suffolk Project Executive and Project Manager, the UMass Capital
Projects Manager, DCAM officials, the WAN project architect, and the Project Manager
for N.B. Kenney Company, Inc.

The Computer Science Center was a design-build project that DCAM procured under
M.G.L. c. 149, §44E, the modular building procurement law. DCAM'’s design-build

contract with Suffolk called for Suffolk to complete the three-story Computer Science
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Center in 18 months at a cost of $9,231,000. Instead, Suffolk took 28 months to
complete the project. In the course of the project, DCAM approved change orders that
increased the contract cost by $475,985. In October 1999, three months after project
completion, Suffolk submitted a claim to DCAM seeking an additional $2,733,674
payment. In its claim, Suffolk alleged that DCAM and UMass caused project delays by
failing to approve design submissions in a timely fashion, by delaying decisions, and by
requesting design changes.

The Office’s review has shown that, contrary to Suffolk’s assertiohs, most project delays

were attributable to one or more of the following factors:

e Suffolk’s failure to ensure that design work was complete, accurate, and
timely;

 Suffolk’s continual efforts to reduce construction costs through design
revisions; and

e Suffolk’s failure to take timely steps to replace non-performing
subcontractors.
In addition, the Office found that the Suffolk claim was inflated by claims for damages
not permitted under Suffolk’s contract, overstated indirect costs, and charges for
undocumented design services that cannot be verified. The Office also found that
Suffolk failed to submit documentation to DCAM, as required under its contract, to

support a major portion of its claim for payment for extra work.

Background

Completed in July 1999, the Computer Science Center is the first phase of a planned
two-phase construction. project on the UMass campus known as the Engineering and
Computer Science Complex. The Computer Science Center building is a flat-roofed,
steel-framed structure with an exterior cladding of metal and glass building panels. The
three-story building encompasses approximately 80,000 gross square feet and houses
the Computer Science Department, including departmental and faculty offices, research
space, a main computer room, classrooms, and conference rooms.



DCAM, the state’s centralized mnstruction management agency, was responsible for
planning, procurement, and contract administration for this project. DCAM staff worked
in conjunction with UMass officials on the project in an effort to ensure that UMass’s
needs and expectations were met. Design work began in 1994 when DCAM contracted
with the architectural firm of DiMarinisi & Wolfe for a feasibility study to confirm the need
for a new building and td prepare a program and cost estimate. The feasibility study,
completed in December 1995, included a program for a building that could be

constructed at an estimated construction cost of $10.4 million.

The feasibility study recommended using a design-build approach rather than the

state’s usual design-bid-build construction method, for the reasons discussed below.

Alternative Approaches to Construction:
Design-Bid-Build versus Design-Build

In general, public building projects in Massachusetts must be constructed using the
design-bid-build approach required by the state’s designer selection and construction
bidding laws. Contract procurement for a design-bid-build project proceeds in two
distinct steps. First, the awarding authority selects a designer to prepare complete and
detailed plans and specifications — referred to as construction documents — for the
project. Second, the awarding authority uses the construction documents to solicit bids
for construction. For a Massachusetts public building project, the awarding authority
solicits filed subbids for work to be performed by subcontractors, as well as bids from
general contractors. The contract is awarded to the eligible and responsible general

contractor submitting the lowest bid.

In contrast to the two-step procurement approach used in a design-bid-build project, a
design-build project entails the award of a single contract to one entity — a design-build
contractor — that will be responsible for both design and construction. The purported
advantages of the design-build approach include the design-build contractor’s single-
point accountability to the owner, coordination and collaboration between the designer
and the general contractor, and improved working relationships between the general
contractor and the subcontractors. |




In general, public awarding authorities in Massachusetts must obtain special legislative

authorization to waive the designer selection and construction bidding laws in order to
use the design-build approach.

Comparison of Conventional and Modular Buildings

The design-bid-build approach contemplates a building to be constructed using
conventional methods, sometimes referred to as a “stick-built” building. Conventional
methods entail on-site construction using building materials and components, some of
which are pre-engineered and/or prefabricated, such as window assemblies, pre-hung
doors, and roof beams. Most of the on-site work on a conventionally constructed
building is typically carried out by specialized trade subcontractors performing such
work as masonry, carpentry, electrical work, plumbing, roofing, and drywall. The

subcontract work is generally coordinated and supervised by a general contractor.

Another method for constructing buildings — modular construction — was developed in
response to a demand for buildings that can be assembled quickly and/or may be
needed only temporarily. In contrast to a building constructed using conventional
methods, a modular building is typically composed of modules or sections that are
prefabricated in a factory and may incorporate electrical, plumbing, and other building
systems. These completed factory modules are transported to the construction site as

three-dimensional structures, eliminating much of the on-site trade subcontract work.

Modular construction, which combines design and construction work in the
manufacturing process, cannot be procured using the design-bid-build approach. To
allow public awarding authorities to procure modular buildings without requiring
legislative approval for each individual project, the state enacted a modular building
procurement law in 1989. This law, M.G.L. c. 149, §44E, prescribes a one-step, request

for proposals (RFP) process to award a design-build contract for a modular building.

DCAM selected a design-build approach using the modular building procurement
law in order to shorten the project completion schedule.

DiMarinisi & Wolfe, the study designer for the Computer Science Center, determined

that UMass placed a high priority on completing the project quickly. The study noted
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that a design-build approach could shorten the project schedule by allowing
construction work to begin before the design was complete. Obsefving that obtaining
authorization for a conventional design-build project would require an act of the
Legislature, the study designer recommended that DCAM instead use the design-build
procedures authorized by the modular building procurement law. The study estimated
that this approach would save nine months in comparison with the design-bid-build

approach to constructing a conventional building.

The study acknowledged that the shorter schedule made possible by using the modular |
building procurement law involved a tradeoff: UMass would not be able to exercise
complete control over the design of a modular building, which is predesigned by its
manufacturer. On balance, however, the study concluded that faster completion was
the paramount concem. The study contained the following prbjected completion

{

schedules for a conventional versus a modular building:

Table 1.

Projected Modular Construction Schedule | Projected Design-Bid-Build Schedule

Project Component Duration/Months | Project Component Duration/Months
RFP Process 2 Designer Selection 3
Contractor . .
Selection/Negotiation 1 Design Preparation 9
Design Review and I
Approval 3 Bidding 2
Contractor Selection 1
Construction 12 Construction 12
Total 18 Total 27

Source: DiMarinisi & Wolfe, Study: Engineering and Computer Science Complex — Phase I. Prepared for DCAM and
issued December 1, 1995,

DCAM’s design-build approach using the modular building procurement law did
not produce the anticipated time savings.

The actual schedule for design and construction of the Computer Science Center bore

little relationship to the schedule for modular construction projected by the study
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designer. The RFP for the Computer Science Center was issued in June 1996 but the
building was not completed until July 1999. The total project completion time of 37
months was 19 months longer than the projected schedule for modular construction and

10 months longer than the projected schedule for a design-bid-build project.

The Procurement Process
DCAM issued a request for proposals for the Computer Science Center project.
After DCAM and UMass adopted the study designer's recommendation to use modular
building procurement procedures, DCAM contracted with the same firm, DiMarinisi &
Wolfe, to prepare a design-build RFP for the Computer Science Center project. The
RFP, issued on June 26, 1996, contained a comprehensive scope of work, a preliminary
design for the building, contract terms for the project, and criteria that would be used to

evaluate proposals.

The RFP also included diagrammatic drawings illustrating a site plan, a route for an
underground steam line connecting the new building to a central steam distribution
system, a floor plan with approximate sizes and functional relationships of rooms, and
other programmatic requirements. Other RFP drawings provided schematic
requirements for major architectural elements and for plumbing, heating, electrical, and
other systems. The RFP also included room data sheets providing information not
shown in the drawings for each room, including floor coverings, materials to be used for
walls, ceilings, doors, and windows, and specific electrical, lighting, plumbing, and other
requirements. Other technical specifications and procedural requirements in the RFP

established quality requirements for building equipment, systems, and materials.
The RFP required proposers to prepare and submit the fdllowing design documents:

e site drawings, including a building footprint, a grading and drainage plan,
and a utilities plan showing connections to existing utility lines;

e building drawings, including a foundation plan, floor plans, building
sections, electrical and HVAC conceptual plans, and fagade drawings; and

e presentation drawings depicting floor plans and elevations.
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The RFP allowed proposers to make adjustments to the RFP design in developing their
proposals. However, the RFP emphasized that proposers were required to comply with
all construction specifications, materials, equipment, and standards in the RFP unless a
proposed substitution was specifically described in the proposal and sufficient data was

provided to clearly demonstrate that it offered comparable quality. The RFP stated:

The design drawings and specifications in the RFP establish the design
concept and minimum acceptable standards for the Project; it is intended
that the design direction for the development of the Project shown in the
RFP be followed. It is understood, however, that it may be necessary for
Offerors to make design adjustments in order to accommodate their
selected manufacturer's pre-manufactured components and/or modular
units. . . . It is expected that such modifications will be minor, and should
not materially alter the design shown in the RFP. In the interest of
obtaining the most competitive bids other modifications may be proposed,
but only if they produce equal quality and functionality. A proposed
modification will not be deemed “equal” if it is not sensitive to the design
shown in the RFP.

The RFP required each proposer to retain a complete team of design professionals,
including civil, structural, mechanical and other engineering disciplines. The design

team was to be headed and coordinated by an architectural firm, which was required to

be legally separate and financially independent from the construction contractor.

As required by the modular building procurement law, proposers were asked to prepare
and submit separate technical and price proposals. Each technical proposal was to
include the design documents described above and information about major project
participants, including the general contractor, the design firm, and the technical design
subconsultants. The RFP also required each proposal b include a pre-engineered
metal building systems manufacturer with at least ten years experience in
manufacturing and erecting metal building systems. The RFP specified that the pre-
engineered metal building systems must be certified as meeting state building code
requirements, as determined by tests and inspections performed at the manufacturer’s
assembly plant.

Under the RFP, each technical proposal was to be assigned a point score based on

criteria contained in the RFP. After the technical proposals were scored, the price
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proposals would be opened. DCAM would then select the “most advantageous”
proposal, taking into consideration the point score and the proposal price. Under this

selection procedure, the lowest-priced proposal would not necessarily be selected.

DCAM evaluated and assigned a score to each technical proposal.

As of the proposal deadline on September 24, 1996, DCAM had received five
competing proposals. The DCAM Commissioner designated an evaluation committee
that included a project manager and two project engineers, all DCAM employees.
These three individuals collectively assigned a point score to each of the five technical
proposals based on the following criteria: quality of proposed design and materials;
qualifications of the contractor and its subconsultants; completeness and feasibility of

the proposed schedule; and business location of the modular or pre-engineered metal
building system building manufacturer.

The proposal submitted by Suffolk, together with WAN and its team of engineering
subconsultants, received the highest score. DCAM'’s evaluation of Suffolk’s proposal

included these comments:

The Suffolk team clearly exhibited the highly advantageous proposal in
terms of general compliance with the intent of the RFP, and strength of
project management. The proposed building captured the overall design
intent and functionality communicated in the RFP. . . . Descriptions and
clear organizational structure indicate that the team is well qualified and
fully capable of delivering the project on time within the constraints of an

active University Campus.

Although UMass did not have a formal role in the evaluation process, DCAM provided
the five competing proposals to the UMass Capital Projects Manager prior to finalizing
the evaluation. The UMass Capital Projects Manager sent DCAM a memorandum
dated October 14, 1996, summarizing the University’s comments. The memorandum
ranked the five technical proposals in the same order as the DCAM evaluation
committee rankings, with the Suffolk proposal ranked highest. However, the UMass
memorandum expressed concerns with the Suffolk proposal:

This proposal is ranked highest largely because it is the most complete.
In a number of areas the project has been “value engineered” without fully
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understanding the reasons for the items being selected. This may create

problems when the cost and the design are brought together.
The UMass memorandum listed 11 items in Suffolk’s proposal that did not meet RFP
requirements. Among the non-complying items was the atrium lobby stairway, which
UMass described as too narrow with no open railing. The UMass memorandum also
noted that the construction documents related to the new steam line were not complete
enough to indicate Suffolk’s intent. UMass’s initial concerns with Suffolk’'s non-
complying stairway design and the incomplete steam line design information in Suffolk’s
proposal would prove to be well-founded, as each of these items would later result in

delays and cost overruns on the project.

Following the evaluation process, the proposers’ prices were opened and compared.
The prices ranged from the lowest price of $9,231,000 — submitted by Suffolk — to the
highest price of $13,264,000.

Before a contract was awarded, UMass requested a change in the specifications
to re-route the steam line.

After a preliminary determination that Suffolk had submitted the most advantageous
proposal, DCAM and UMass officials met with representatives from Suffolk and WAN in
December 1996. In a meeting on December 26, 1996, UMass requested a change
involving the underground steam line that would bring steam from a central steam
distribution system to heat the Computer Science Center. The RFP contained a
drawing depicting a route for the steam line from the new building to a tie-in location that
would entail installing approximately 712 feet of underground steam piping. At the
December 26, 1996 meeting, UMass submitted a revised route for the steam line that
would produce less disruption to the University during construction, but would require
increasing the length of underground piping from 712 feet to approximately 947 feet.
After reviewing the new route proposed by UMass, Suffolk wrote a letter to DCAM dated
January 3, 1997, indicating that this change in steam line routing would increase the
cost of construction by $146,000. Minutes from a preconstruction project meeting on

February 4, 1997 report that UMass confirmed the change in routing and that DCAM
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and Suffolk agreed to negotiate a change order with the specific design requirements

and price for the revised steam line route.

Suffolk’s proposal was selected for a contract award, subject to revisions.

On January 15, 1997, the DCAM Commissioner notified Suffolk that its proposal had
been selected for a contract award, subject to Suffolk's acceptance of specified
revisions to be made at no additional cost. These revisions did not include the re-
routing of the steam line. In a January 21, 1997 letter, Suffolk accepted DCAM'’s terms
and agreed to make the revisions to its proposal.

On February 25, 1997, DCAM and Suffolk executed a contract in the amount of
$9,231,000. The contract had an effective start date of March 18, 1997 and required
the project to be completed by September 9, 1998. The contract contained a provision
that would require Suffolk to pay $1,000 per day in liquidated damages if Suffolk failed
to meet the project deadline.

R7
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Findings

Finding 1. Although DCAM used the modular building procurement law to
award a design-build contract, the Computer Sclence Center was not
constructed as a modular building.

Based on the study designer's recommendation, DCAM issued an RFP and awarded a
design-build contract following the modular building procurement procedures contained
in M.G.L. c. 149, §44E. However, the Computer Science Center was not constructed as
a modular building. Instead, it is a conventionally constructed building that used steel
components provided by a pre-engineered metal building systems manufacturer for the

third-floor and roof structure.

In the RFP, DCAM indicated that a building constructed with steel columns and beams

provided by a pre-engineered metal building systems manufacturer would be deemed a -

modular building for purposes of the modular building procurement law. However, the
term “modular building” as defined in the statute refers to buildings that are either
factory-assembled into three-dimensional modules or portable structures. The definition

of a modular building contained in M.G.L. c. 149, §44E is as follows:

[A] pre-designed building or units of a pre-designed building assembled
and equipped with internal plumbing, electrical or similar systems prior to
movement to the site where such units are attached to each other and
such building is affixed to a foundation and connected to external utilities;
or any portable structures with walls, a floor, and a roof, designed or used
for the shelter of persons or property, transportable in one or more
sections and affixed to a foundation and connected to external utilities.

It is the Office’s opinion that a building constructed on site from pre-engineered steel
columns and beams does not meet this statutory definition, and that the definition of a
modular building contained in DCAM’s RFP therefore permitted contractors to propose
non-modular buildings. But regardless of whether a pre-engineered metal building is a
modular building for purposes of the public construction bid laws, the first two floors of
the Computer Science Center are conventionally constructed even by DCAM's
definition. For this project, the components provided by the pre-engineered building

systems manufacturer were limited to the third floor and roof structure.




It appears that DCAM expected the winning proposer to construct the entire building
using steel columns and beams provided by a pre-engineered metal building systems
manufacturer, thereby satisfying DCAM'’s definition of modular construction. According
to DCAM staff, it was not apparent to DCAM until after construction had begun that
Suffolk planned to limit the use of the pre-engineered metal building systems

manufacturer's components to the third-floor and roof structure.

Finding2. A disagreement between Suffolk and WAN over WAN’s design fee
continued throughout most of the project.

Suffolk and WAN entered into a written agreement dated May 1, 1997 that established a
lump-sum, base fee of $525,000 for a defined scope of services. This base fee covered
the preparation of design documents by WAN and its subconsultants and a limited
scope of construction phase design services, including interpreting drawings and
specifications, reviewing and approving contractor submittals, and making periodic site
visits to become generally familiar with the quality of the construction work. The scope
of the contract did not include surveys, site evaluations, soil tests, or other
investigations.

Although the written contract seems to clearly establish the parties’ fee agreement,
project records show that a disagreement arose early in the project and remained
unresolved at the end. After the design services contract was executed, WAN
submitted its first invoice, dated July 8, 1997, to Suffolk. That invoice and subsequent
WAN invoices to Suffolk contained a base fee amount of $549,141. The Office found
no explanation in the project records for the discrepancy between the contract base fee
of $525,000 and the $549,141 base fee that WAN claimed in its billings.

Moreover, minutes of a Project Manager's Meeting dated June 22, 1998, reported that
Suffolk’s President had reduced WAN's base fee to $500,000. Project records contain
no explanation of the reason for this decision. Project records indicate that in October
1998 Suffolk offered to pay WAN a total of $540,000 both to settle the base fee dispute

and reimburse WAN for $26,750 in added structural engineering costs resulting from
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construction problems on the project. Project records indicate that WAN rejected

Suffolk’s settlement offer and continued to demand a base design fee of $549,141.

As the project progressed, the amount of design fees in dispute between Suffolk and
WAN continued to grow. In 1998 and 1999, WAN billed Suffolk for another $84,512 in
added design costs that Suffolk declined to pay. As the project neared completion in
June 1999, Suffolk informed WAN that Suffolk had reduced WAN’s base design fee by
another $55,403 to cover the cost of construction work required to correct design errors.
Correspondence between Suffolk and WAN indicates that WAN did not agree to this

reduction in its base design fee.

By the time the project was complete in August 1999, the total amount of design fees in
dispute between Suffolk and WAN had grown to $175,806.

In October 1999, Suffolk filed a $2.7 million claim with DCAM. Suffolk’s claim included
an additional $471,503 from DCAM for additional design services, as discussed in
Finding 12 of this report.

Finding3. Suffolk failed to adhere to its proposed schedule for completing
design work.

The DCAM contract called for Suffolk to commence work on March 18, 1997 and, within
10 days from that date, to submit a proposed project schedule for DCAM’s approval.
On April 8, 1997, Suffolk submitted a proposed schedule with projected dates for design
submissions, design approvals, and construction activities. Within a month, Suffolk had
fallen behind its proposed schedule for completing design work. Suffolk continued to

drop further behind over the following six months.

DCAM’s contract with Suffolk contained detailed design review and approval
procedures.

DCAM’s contract with Suffolk contained detailed procedures to be followed after
contract award, for developing the proposal design to the final construction document

stage. Under the contract, Suffolk was responsible for developing and submitting
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complete drawings and specifications, prepared and stamped by a registered architect

or engineer, prior to beginning construction work.

Contract design review procedures required Suffolk to submit drawings and
specifications to DCAM at two different stages of completion. The first required
submission was at the design development stage, a term typically used to describe a
design that is between 30 percent and 80 percent complete. DCAM was required to
review design development documents for general compliance with RFP requirements
and return them with comments and corrections. After incorporating DCAM’'s comments
and corrections, Suffolk was required to develop the drawings and specifications to 100
percent complete construction documents for the next submission. DCAM would review
the construction documents and either approve or return them to Suffolk for corrections.
If DCAM required corrections at this stage, Suffolk was required to submit corrected
construction documents for DCAM’s approval before commencing with construction
work. Suffolk was responsible for ensuring that submissions were made sufficiently in

advance of construction work to allow DCAM a minimum of two weeks for its review.

The contract also required Suffolk to submit shop drawings, coordination drawings,
product data, and samples when necessary to illustrate construction details, show the
interrelationship of separate units of work, and document the quality of proposed
methods, materials, and equipment. As with construction documents, Suffolk was
responsible for coordinating the timing of these submittals to allow DCAM adequate

time to complete its review before the related work was to be performed.

To assist with this design review, DCAM contracted in August 1996 with the
architectural firm of Helene-Karl Architects, Inc. (HKA). Under its contract with DCAM,
HKA was responsible for reviewing plans, specifications, and other submittals to ensure
compliance with all project requirements. Project procedures required Suffolk to
simultaneously provide DCAM and HKA with copies of each submission. HKA was to
complete its review and provide DCAM with writteh comments within 10 working days

from receipt of design development documents and 15 working days from receipt of
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construction documents. After reviewing HKA’s comments, DCAM was required to

either approve the submittal or to notify Suffolk that corrections were required.

In addition to the detailed design review procedures contained in the contract, DCAM,
Suffolk, UMass, WAN, and HKA attended a preconstruction meeting on February 4,
1997 to establish basic procedures for administering the project. According to the
minutes of this meeting, DCAM reiterated the design review requirements spelled out in

the contract. DCAM explained its role in the design phase of the project as follows:

While the Project is a design/build approach, [DCAM] views the process

more as an accelerated traditional design and anticipates the same level

of involvement in the design process. [DCAM] expects complete design .
submission packages at each stage (design development and
construction documents) of the process.

The minutes of the February 4, 1997 meeting made it clear that design documents were
also subject to review by HKA and by UMass, and required Suffolk to submit documents
to DCAM, HKA, and UMass simultaneously. The procedures established at the
preconstruction meeting required Suffolk to incorporate all comments from the previous

design submission into the next design submission, unless otherwise noted.

Suffolk was responsible for the quality and accuracy of design work under its
contract with DCAM. '

The design review procedures were intended to ensure that DCAM and UMass had
input into final design decisions, but the contract clearly stated that the design approval
process did not relieve Suffolk of its responsibility for ensuring design quality. Because
this was a design-build project, the contract sought to establish “single-point
responsibility” for design and construction work through such contract provisions as the

following:

The drawings and specifications included in this RFP are for the Request
For Proposal purposes only and are intended to serve as a program of
and guide to the University’s intentions. . . . The documents do not purport
to have reconciled all the code, design and construction coordination
issues which may be related to such a University research and teaching
facility. That responsibility lies with the Offeror and their professional
representative and will be assumed as part of the final contract
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agreement. . . . The selected team will be responsible for preparing
complete construction documents as described hereinafter and will
be obligated to accept full responsibility and liability for both the
design and construction, . . . as if all documentation had been
developed by them from the start. [Emphasis added]

3a. Suffolk failed to meet its proposed
schedule for construction document
submissions.

Suffolk’s proposed progress schedule indicated that design development documents for
structural steel, concrete foundations, and civil/site work would be ready for DCAM'’s
review by March 19, 1997. This schedule also projected that the design review process

for these submittals would be complete and all DCAM corrections incorporated into
complete construction documents by May 12, 1997.

By June 1997, Suffolk’s design submissions had fallen substantially behind Suffolk’s
proposed schedule, primarily due to the amount of time Suffolk and its design team took
to respond to DCAM’s comments on design development documents and to advance
these documents to the construction document stage. For example, project records
indicate that DCAM and HKA provided comments on civil/site design development
documents on April 4, 1997, but that two months elapsed before Suffolk submitted
civil/site construction drawings on June 5, 1997. Similarly, records show that Suffolk
received DCAM’s comments on design development structural and foundation drawings
on April 16, 1997, but did not submit construction documents for this work until June 5,
1997.

During the month of May 1997, DCAM wrote at least three letters to Suffolk, expressing
concern about the long lag time in producing construction documents and the impact on
the schedule. In one of those letters, which was dated May 28, 1997, DCAM’s Project

Manager wrote the following:

[DCAM] is very concerned at the slippage in the project schedule and not
having a reasonable chance to recapture the lost time. The intent of this
letter is not to review every late item but the following two items that have
not started are an indication of [DCAM'’s] concern:
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e Construction documents to [DCAM] for review April 8, 1997

e Start construction April 23, 1997

Based on current information it appears that construction cannot start until
the end of June 1997.

Suffolk Was responsible for obtaining survey and other site information under the
contract.

In keeping with the design-build approach, the contract made Suffolk responsible for all
design work performed after the contract was signed, including surveys and other site
investigations. The contract stated that DCAM would provide available surveys, test
reports, utility locations, and other site information, but that Suffolk would have to obtain
any additional information required at its own expense. The following contract terms

made it clear that Suffolk would be responsible for obtaining this information:

[DCAM] does not guarantee the accuracy of information furnished with the
Request for Proposals. If the Contractor considers the information
supplied by [DCAM] to be insufficient, the Contractor may at its own
expense obtain the service of a consultant or perform the work
necessary to provide correct data with his own employees....

Drawings and/or specifications needed to obtain survey or subsoil
information, and any other soil engineering shall be prepared by the
Contractor within the lump sum contract amount. The Contractor shall
then analyze and evaluate such surveys and tests and make his design
conform to the results of such evaluation. [Emphasis added]

3b. Suffolk lagged behind its proposed
schedule in obtaining field survey
information.

The contract spelled out Suffolk’s responsibility for ensuring that a site layout and
survey were performed by a registered land surveyor to establish all construction
baselines and establish grades, lines, levels, and benchmarks. A site survey taken in
the field provides crucial information for designers as they prepare the civil/site design
and is therefore typically performed at the beginning of a project. For this project, a site
survey and investigation were also needed to establish the exact location of existing

underground utilities.
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At the start of the contract, Suffolk submitted a proposed project schedule indicating that
a site survey and investigation would take two weeks and would be completed in April
1997. However, according to DCAM’s Daily Progress Reports and WAN billing records,
the WAN subconsultant responsible for field engineering had a crew on site for only one
day in April 1997 performing a control survey to locate the building footprint. DCAM’s
Daily Progress Reports indicate that the subconsultant's survey crew did not return to
complete the layout work for the project, but that Suffolk used its own personnel for
survey work during the months of June, July, and August 1997’

In an interview with the Office, the WAN project architect stated that a lack of field
survey information hindered the progress of the project design. He also told the Office
that the delay in obtaining field survey information stemmed from a disagreement over
which party to the contract was required to pay for the work. The WAN project architect
stated that he had believed that DCAM was required to provide a field survey. The cost
of field survey services was not included in WAN’s lump-sum design fee for the project.
When it became apparent that DCAM did not have a field survey, neither Suffolk nor
WAN was willing to absorb the cost, according to the WAN project architect.

The lack of adequate survey and site information appears to have affected the project
schedule and cost. According to the WAN project architect, a lack of survey information
impeded the ability of the civil/site design subconsultant to prepare complete and
accurate construction documents. In addition, Suffolk encountered problems with the
construction of the foundation walls and footings that appear to be related to the quality
of the field survey work. In a letter dated April 3, 1998, WAN'’s structural engineering
subconsultant described construction problems, including misalignment of foundation
walls and footings, that necessitated additional design services and corrective
construction work. Problems with the alignment of foundation walls and footings

suggest poor layout control, indicative of substandard survey work.

' Correspondence between DCAM and Suffolk indicates that Suffolk’s use of its own
personnel to perform layout work violated a contract provision requiring a registered
land surveyor to perform all field engineering.
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Additional evidence that incomplete survey information hampered progress came from
the WAN project architect, who told the Office in an interview that the design of the
steam line was delayed by the lack of site utility information. The impact of steam line

design delays on the project schedule is discussed in Finding 6 of this report.

3c. Suffolk’s submission of flawed and
incomplete civil/site construction documents
contributed to project delay.

In addition to the lateness of Suffolk’s submissions, their quality and completeness was
called into question early in the project by DCAM and its design consultant, HKA. In

particular, HKA expressed serious reservations about the civil/site drawings submitted
by Suffolk on June 5, 1997.

Civil/site drawings for a building project depict an overall site plan, including a location
plan for all new work in relation to established benchmafks, such as subsurface utilities.
In addition, civil/site drawings provide construction details for new utility connections,
roads, sidewalks, and other surface improvements, including a plan for grading and
surface drainage. Complete and accurate civil/site drawings are a crucial prerequisite to

construction of a building project.

The contract terms allowed DCAM two weeks to review the civil/site drawings and
specifications submitted on June 5, 1997 and either accept them, reject them, or return
them to Suffolk for corrections. In a memorandum dated June 16, 1997, UMass
conveyed the following concerns to DCAM about the civil/site drawings and

specifications submitted by Suffolk:

The University has review[ed] these drawings and the accompanying
specifications and its comments are indicated in red ink on them. The
University is very concerned with the degree of completeness of these
documents as they do not reflect a number of the comments made by the
University on the Design Development submission nor are they any more
complete than the previous submission. As submitted, the University is
not convinced that work will be done in accordance with the RFP.
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On June 19, 1997, HKA provided DCAM with extensive comments on problems with

drainage and grading plans, including this strong recommendation against acceptance
of Suffolk’s submission:

HKA recommends that [DCAM)] does not accept the civil construction
document submission. In addition to the obvious omission such as the
landscape plan, transite pipe, etc., the grading and drainage plan does not
work. In particular, the design has existing catch basin located 2’0" below
grade, water draining over sidewalks, and most seriously, water draining
towards the building at the south elevation. Overall, there appears to be
insufficient catch basin and/or area drains. It is HKA's opinion that these
grading and drainage issues are serious infrastructure related items that
can not be easily changed and/or corrected at a later date.

In addition, the handicap accessible parking does not comply with the
intent of MAAB [Massachusetts Architectural Access Board] regarding an
accessible route to the building.  [Emphasis in the original]
According to the WAN project architect, the lack of survey information impeded the
preparation of the civil/site design and contributed to Suffolk’s problems with this

required design submission.

Given the seriousness of UMass’s and HKA's concerns with the civil/site design, DCAM
could have required Suffolk to submit revised drawings before beginning construction.
However, by mid-June, the project had been underway for three months, and Suffolk

had already fallen significantly behind its proposed schedule.

Project Meeting Minutes show that DCAM did not heed HKA’s recommendation not to
accept Suffolk’s civil/site décument submission. On June 19, 1997, DCAM authorized
Suffolk to commence site preparation and demolition work, despite Suffolk’s failure to
submit complete civil/site construction documents. DCAM returned the civil/site
documents to Suffolk along with a letter dated June 19, 1997, stating:

This letter represents a partial and conditional approval as corrected of
Civil/Site Construction Documents requiring that all comments, questions
and corrections be addressed and nine (9) copies of the revised drawings
and specifications be resubmitted to [DCAM]. Particular attention should
be paid to site grade and drainage and handicap parking. Also, Site
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Improvement and Landscaping Drawings and Specifications are missing

from the package and must be submitted for [DCAM] review and approval.
In a June 24, 1997 letter to DCAM, HKA cautioned DCAM that allowing Suffolk to move
forward with construction prior to completing and correcting the civil/site design carried
a risk of project delay:

As [DCAM's] technical advisor for the Project, HKA understands that it is

paramount to maintain the progress of the Project schedule. However, we

must advise [DCAM)] that we strongly believe the partial and incomplete

construction documents being submitted by Suffolk’s Team for review will

only delay the Project in the long term because of the serious outstanding

design and coordination issues. . .
Project records indicate that Suffolk submitted revised civil/site drawings to DCAM on
July 17, 1997, and again on September 9, 1997, but that DCAM did not formally
approve a revised submission. According to the UMass Capital Projects Manager, the
revised drawings Suffolk submitted on September 9, 1997 addressed most, but not all,
of the issues identified by HKA. Among the design problems that were not adequately
addressed were grading, drainage, and handicapped parking issues. Suffolk’s failure to
correct these design problems before proceeding with construction work ultimately

contributed to project delay, as described below.

Site work and grading for the project was largely complete by September 1998. By the
end of November 1998, 80 percent of the walkways, parking, and roadway surfaces had
been paved. According to Project Meeting Minutes for November 12, 1998, DCAM
questioned whether the grades of the sidewalks and the parking areas complied with
regulations established by the state Architectural Access Board. After further
investigation, WAN concluded that the grading in these areas did not satisfy the state
building code requirements for handicapped accessibility. Suffolk records show that the
grading was then redesigned to meet the code and that the area was excavated and
repaved between April 15 and May 5, 1999. In addition to contributing to the late
completion of the project, this paving rework cost Suffolk $16,023. Suffolk records show
that Suffolk attributed the repaving expense to design error and deducted half of the
cost — $8,012 — from design fees owed to WAN and its subconsultants.
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Another site design problem became apparent on January 28, 1999, when DCAM
informed Suffolk that a drainage problem was causing a pool of water to collect at the
south entry of the building. To correct this condition, WAN submitted a design in March
for a new trench drain to be located at the building entrance. DCAM approved the
design on April 27, 1999, and Suffolk’s site subcontractor installed the trench drain in
May 1999 at a cost of $5,486. According to Suffolk records, Suffolk deducted the full
cost of this additional work, which it attributed to design error, from fees owed to WAN

and its subconsultants.

3d. Structural construction documents were
delayed for five months awaiting design
drawings for the third-floor and roof
structure to be provided by the pre-
engineered metal building systems
manufacturer.

Because DCAM had elected to use the modular building procurement law for this
project, proposers were required to furnish a building that met DCAM’s definition of
modular construction. As discussed earlier in this report, DCAM has taken the position
that buildings constructed from steel columns and beams provided by a pre-engineered
metal building systems manufacturer are modular buildings.

Suffolk’s proposal indicated that the pre-engineered metal building system would be
supplied by Star Building Systems, Inc. (Star). The WAN project architect stated in an
interview with the Office that after Suffolk and WAN had selected Star for this project,
WAN leamed that Star designs one-story buildings only. WAN was required to design
the UMass building around the limitations of Star’s capabilities. Because the project
called for a three-story building, WAN designed a “hybrid” building, using Star’s one-
story metal building system components for the third floor and roof, to be placed on top

of a two-story, steel-frame structure.

Suffolk first submitted construction documents for the structural design to DCAM on
June 5, 1997. However, this submission related only to the lower-level structure of the
building and did not include the third-floor and roof structure. The submission indicated
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that design drawings for the pre-engineered metal building systems structure would be

submitted at a later stage of the project.

In a June 10, 1997 letter, HKA informed DCAM that it could not review the structural
construction documents without the pre-engineered steel metal building system

manufacturer’'s design drawings. HKA explained:

Without the pre-engineered roof design/drawings, HKA's review team can

not determine the adequacy of the lower level structure to support the pre-

engineered structure.
DCAM concurred with HKA’s view that the structural construction document submission
was inadequate and advised Suffolk that DCAM could not commence its design review
without the additional design information. In response, WAN provided DCAM with a
summary of the methodology it had used to determine that the structural design would

meet building code requirements.

In a June 27, 1997 letter to DCAM, HKA emphasized that the design information WAN
had provided to date was inadequate and that HKA could not perform a comprehensive
structural design review without design information on the pre-engineered steel third
floor and roof. On July 10, despite HKA'’s objections to reviewing an incomplete design,
DCAM directed HKA to complete a technical review of the structural design documents
that had been submitted to date. On July 18, 1997, HKA provided DCAM with design
comments, noting that the drawings and design calculations for the pre-engineered

steel structure were still missing.

In a letter dated August 8, 1997, DCAM gave Suffolk “partial and conditional approval”
of the structural construction documents, despite Suffolk’s failure to submit design
information on the pre-engineered steel third floor and roof. Under the terms of the
contract, Suffolk needed this approval from DCAM in order to commence construction

work on the building foundations.

Although DCAM waived a contract requirement to allow Suffolk to begin foundation

work before the structural document submission was complete, other factors under
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Suffolk’s control delayed the start of foundation work beyond August 8, 1997. These
factors included Suffolk’s failure to submit reinforcing steel shop drawings for the
foundations until September 2, 1997 and Suffolk’s inability to get its concrete

subcontractor on site immediately, as discussed in Finding 8.

Project records show that Suffolk began foundation work on September 22, 1997. As of
that date, Suffolk had not submitted a complete structural design for the building.
According to DCAM’s Daily Progress Reports, Suffolk submitted a complete structural
design for the pre-engineered steel portion of the building on October 9, 1997, five

months later than the date shown on Suffolk’s proposed schedule.

3e. Suffolk’s belated decision to change
subcontractors for the pre-engineered metal
building system structure contributed to the
delay in completing the structural design.

Suffolk’s records indicate that the five-month delay in providing design information for
the third-floor and roof structure was at least partly caused by Suffolk’s belated decision
in July 1997 to change subcontractors for the pre-engineered metal building system
components.

Under Suffolk’s proposal, Star would provide the pre-engineered metal building system
components. As discussed in the previous subfinding, WAN designed a hybrid building
that used Star’s pre-engineered components for the third floor and roof only. As a result
of this hybrid approach, the structural design for the first two floors was prepared by
WAN’s structural subconsultant, while the design information for the third-floor and roof

structure was to be provided by Star.

However, Suffolk and Star were not able to reach a final agreement. More than four
months after signing the contract with DCAM to undertake the Computer Science
Center project, Suffolk made a decision to change subcontractors. On July 3, 1997,
Suffolk entered into a contract with Chief Industries, Inc. (Chief), replacing Star as the
pre-engineered metal building system manufacturer. Chief's drawings and calculations
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for the third-floor and roof structure were not provided to the WAN design team until
August 1997.

Finding4. Suffolk took delivery of the structural steel five months behind
schedule.

Suffolk’s original schedule called for structural steel installation to begin in mid-August
1997. The timing of this work was critical to having the building closed in before winter
so that interior work could proceed during the cold weather. As discussed in Finding 3,
delays in construction document submissions and other factors had already caused the
schedule to slip, delaying the start of the foundation work until September 1997.
However, even if the foundation work had proceeded according to schedule, Suffolk’s
erection of the building would have been delayed by the late delivery of structural steel
for the building’s first two floors. Project records show that the structural steel was.
finally delivered on January 6, 1998, some five months behind Suffolk’'s projected
schedule. Although the Office was unable to determine all of the reasons for this delay,
correspondence between Suffolk and its structural steel supplier, Novel Iron Works, Inc.
(Novel) suggests that at least part of the problem may have stemmed from Suffolk’s

delay in providing Novel with design information needed to fabricate the steel.

On July 3 and again on July 29, 1997, Novel wrote letters to Suffolk requesting design
information on the pre-engineered metal building system structure to be placed on top
of the structural steel erected by Novel. Novel's letters indicated that Novel could not
guarantee a delivery date for that steel until it received the design information from
Suffolk. In a letter to Novel dated September 9, 1997, Suffolk referred to a telephone
conversation in which Novel had indicated that steel would not be delivered prior to
December 1997 and stated that a December delivery date was unacceptable to Suffolk.
In a September 15, 1997 memorandum to Suffolk, Novel provided a list of unresolved

design issues delaying steel production.

In a memorandum to Suffolk dated October 15, 1997, Novel stated that it was reviewing

revised structural drawings it had received on October 7, 1997. In that memorandum,
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Novel indicated that Suffolk’s delay in providing this design information could affect the

delivery schedule for the structural steel:

Please be advised that due to fact that we did not receive these

drawing(s)[sic] in a timely manner, we cannot guarantee delivery of this
project as previously discussed.

According to project records, Novel finally delivered the structural steel on January 6,
1998.

Finding 5. A dispute between Suffolk and DCAM over steam line requirements
contributed to project delay.

Like other buildings on the UMass Amherst campus, the new Computer Science Center
is heated by steam pumped through an underground pipe from a central steam
distribution system. UMass established a policy in the 1980's of enclosing new steam
line pipes in concrete tunnels rather than simply burying the pipes directly in the ground.
According to the UMass Capital Projects Manager, the concrete tunnel system,
although more costly to construct, has proven to be more cost-effective over time
because it protects and extends the life of the iron pipe. The concrete trench system

also lowers maintenance costs by facilitating pipe repairs.

The RFP contained a drawing for a steam line enclosed in a tunnel.
The RFP for the Computer Science Center contained a drawing for a steam line
enclosed in a tunnel. The drawing illustrated a route for the new steam line that was

approximately 712 feet in length. In addition to the drawing, the RFP contained the
following written specification for the steam line:

Pipe conduits shall be installed within poured concrete steam trenches or
tunnels.

Suffolk and its design team interpreted an addendum to the RFP as a major
modification that made the concrete tunnel optional.

During the RFP process, one of the prospective proposers submitted the following
written question to DCAM pertaining to the steam line:
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Outside piping: How much of the piping is direct burial, and how much is in
tunnel?
Under the rules set out in the RFP, all questions relating to the RFP were submitted in
writing to DCAM, and DCAM'’s answers were incorporated into written addenda sent to
all prospective proposers. The questions themselves, however, were not included in
the addenda. DCAM incorporated the answer to the proposer's question about the

steam line into Addendum #4 to the RFP. The single-sentence answer read as follows:

The outside piping shall either be direct burial or in a steam tunnel (trench)

as shown on the Drawings.
In an interview with this Office, the WAN project architect said that he interpreted this
sentence in Addendum #4 to alter the meaning of both the written specification and the
drawing in the RFP depicting a concrete tunnel. The WAN project architect said that in
his inion, Addendum #4 allowed proposers to provide either a steam line in a
concrete tunnel or a steam line that was directly buried for its entire Iength. The WAN
project architect said that because a concrete tunnel would add considerably to the cost
of the project, Suffolk elected to submit a price based on direct burial of the entire length

of the steam line.

According to the UMass Capital Projects Manager, the WAN project architect’s
interpretation of Addendum #4 was a misreading. In an interview with the Office, he
noted that the RFP drawing showed a relatively short length of pipe from the building to
the first manhole that was directly buried, with the remainder of the pipe enclosed in a
tunnel. The UMass Capital Projects Manager contended that the phrase “as shown on
the Drawings” in Addendum #4 referred to the entire sentence; hence, the addendum
was consistent with the drawing. Both the addendum and the drawing called for direct

burial to the first manhole and a tunnel for the remainder of the steam line.

The UMass Capital Projects Manager argued that if Addendum #4 were interpreted to
permit the entire steam line to be directly buried, the addendum would be inconsistent

with the drawing. He maintained that Addendum #4 should be read in conjunction with

27 44




the drawing depicting the tunnel. This argument is supported by the RFP rules for

interpreting conflicts in plans and specifications. The RFP stated:

In the event that there is a conflict between the specifications and any
other part of the RFP, the most stringent requirement given in t